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(54) BLOCK POLYMER AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a thermally stable 
diblock polymer having a heatresponsive component, 
which polymer comprises a product prepared by bonding 
a PVA polymer component to a component of a polymer 
that can give an aqueous solution having a cloud point 
through an ether linkage. 

SOLUTION: Also a triblock polymer of an ABA type 

(wherein A is a component of a polymer that can give. an ^ j . -g^-^y 

aqueous solution having a cloud point, B is a PVA I 

polymer component, and B is bonded to each A through : j^ — (C^H^^^ 

an ether linkage) is ai thermally stable one. It is desirable 

that the polymer that can give an aqueous solution 

having a cloud point is a polyalkenyl ether type polymer 

desirably having structural units of the formula, wherein 

R1 is H or CH3; R2 is H or a monovalent organic group; 

and n is 1-10 when R2 is H or is 0-10 when R2 is H. 

Each of the block polymers is produced by adding a 

polymerization stop being a PVA polymer having an OH 

group on at least either terminal during the 

polymerization or after the reaction in synthesizing a polyalkenyl ether type polymer by a 
cationic polymerization process. 
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1-0) 

-;UT>un— ;umM^f*, &'5)L^lit*— ;Uxx^;K7)m?4a^<**fcl*t*— ;uxx^;KD^ta 
fe-SLN(ictL^t*-;uxx^;u^a^i*:(7)^'(k1^^«^4'lc^#;^i±^A\ fc-SLMiM^ 

^filcL, A^o, ca>«^.(Dif ih^J<l:LTa^i*>^*aa5fe^tM*ia5^^(C7K^S^#^-r^x5^U 
>/e-;uxx^;u*a^<*. fc^t^l*:itt<D^'^b^K^l^a^*lc^#$^±'5*\ ife-Si^lia^S 
p&^(c^Jn-r'Sci:$!f$l^<i:-r'5>::^P'V'>7H';v-(7)g{3t:^;io 
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[0001 ] 
[0002] 

891 1 1 ^<i>^0m)mi}m^^^xi^^. zHho^^-tb. mz, pvA^m-^i^m'^RxST^mT^ii^ 

[0003]PVA3^a^i*:jt^^&U*7KJS;"iSA^a^^^«S^i*^^^A^^^f-&:^P«V^^^ 

[ooo4]^fcs pvAj^m'ai^m'^Rif7Kf^j&ii^m!^^m-r^n-^')Tjv'T-ji^:^—^)i^m^Ai3^ib 

62-257910-^^^. !f#MBS62-25791 1-^^^. -108202-^^^. f^gfl^l - 

108203-^'i^^#HB), C(D:^;^^fflL^T. ^>i>JlfiZ-)l^JL—^Jl^iiii^<DTJl^^-Jl^J^—^Jl^ 

[0005] 
[0006] 

[^li^P?*-r^f-<!^(7)^S]JiIB<D^gi^P}^-r'&fci^)f::tami^i*LfcS^II. PVA?^a^t*: 

W7^iBi&i^)t. ii^mm'^mi^'^^-t^m.^^ii$.^{AWL^)t.f^i^m^ m^^a<x-t-;u3|5s^ 

^:n^LT^M^*tfcABM^^::^p*>'^'1^°y^— sfe^LNi*ABAMfl)hU:^P'y^/Hy^— 

[0007] 

[^BJ(D||*feC7)ff^^]JilT. :*:^0J(Dl^#$$^lz|¥$ffllc|5iB^-r'g)o*^B^(7)^P'y'>7KU^— (7) 

'tP«0M<^5^St^t•=;^xxT;^*yrl*@14fl>^l^e-;^xx^J^liA^c,^#^;t^'^ 

[0008]I^PVA^a^ttcfi£^^CD(t^'^b^liil;^70^jU%JiL±*?^?^L<>90^J^o/ol^±A<J; 

<'J$?*L<. 95^;u%m±;!)<$^(zi^SLL^„ c:ci:\ (t^'^bJt(*e-J^xx7^;^mte^Dlt^^blc 
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i^,>^<7'j;U^>5^;U. ^^-^^'J^b^X^jU, pf-Ji^'j^b^n-T^Pt";!^. ^^<7'J;U^i-3^Pt°;ix, 

-j<^^';;u^n-7^^;u. p<^'j7'j;u^t-3^^;u. >'$i'^'j;u^2-x^;i.'x 

^v;u. y^'j7U;u^K-rv;u. -?«^'5'J;u^^^^7^i>-»Hia)-j«^'i7'j;u^x;^^;Hi, t^'J;ut 

Sh\ N-^5^;UT'j7U;UTSh\ N-X^^^UT-^'J^UTSK, N. N- Vpf5^;UT';7g;UT5h\ vT-t? 
h>T<P*)Jl^7^i^. T^'J;UT5K:^P/^>X;U7tx>^fccfci;-^(D^.7'5?'J;UT5K3^Pe;Uv-?«^ 

Kgl^i*. ;^^^';;UTSK% N-^^JU^^-^UJUTSK. N— x^;U;<^'^U;UT5h\ N. N- vpt^ 
;U>^'i7'j;UTSh\ vT42 h^^-jT'^'j^UTSK. ^^':7'j;UT5K::^P/^>X;U7h>^fcJ:t;-^<D^, 

p<^^'j;uTSK::^pe;uv-/5^;uT5>fccfcl>*^(7)^<»:4gi^. n-^5^p— ^u^'$t^'j;uT5K*i<i; 

pt°;ut'— ;ux— i-:^Pt°;ue— ;ux— ^;u. i-:;^^;ue— ;ux— i^^u. t-7^^;ue— ;u 
X— ^>v;ue— ;ux— 7^;u. KT^v;ut*— ;bx— i^;u. x-xT'J;ut*— ^bx— 5^;us|a)e 

vv^>^(De^;uvU;u^b^i^,it^-Yv>^P'<-;ullA^^^#^+L-5m<i^^ff-5c^A<i?^ 

<fcoT®Ml**;K'5*^. 5T*L<l*500JM-t.<i;y$?*L<l*i, OOOfelJi. $f>(zJ?*L<l*2. 00 
OOOKIT-efe-Si CC-e. S^JgliJIS K-6726(Cj;y^i?)fc3teJt2F*^m^Jt-^fc'5o 

[001 1 ^:^nm^z^if^pvA^m'^i$^f&'^(D^LmMmt\^xlinlzmmltf.iil^t>^. t^^^ 

[001 2l:i^mMlztslf^Zfa^y<77\-'*)^—4^(Di,=>-yj(0J$.^7^iAm^A)V^^. 7Kjtii^A<m^^ 

(;>J5:A^-C^m^(*7Kjt;"S<DS^A^O-'100°Cr&i>*,(7)A«$?*L<> 20'-95''CT^fc^^,(DA<cfc 
y$f*L<. 30~95°C-e&-St(DA<J:y$f^L<. 30-'80''CT'fc'S)*,(D*<^t>fZ»^Llv„ 

1 MM%7Kj§;l^^t^*t, 1 °c/^^(DiiJg-^^S(*fc(il^;M)Lf-^a)500nm(Dpt^mjl^A<. 

1 00%*^bO%(*f=ttO%A^t»1 00%) iz^ift ^}^^tl^h>^lSbtc^T^^^ o 

[O01 3]7K5§;"^A<m^^^^'i)ll^<*M:B'(D***:i?iJi:LTf*. TIH(D-fl5ie(1 )i[:a$tL§1i 

^tmit^m-r^n-s*)7)i^^-j\^ji-~^)\^^m.'^mMi^^^^^mm.yfo\. 40. no. p. 17 

10)l|A«^lft)tt^o 

[0014] 

[^k2] 



— (CHR^- CH) 

I „ (1) 

O — (CH2CH20)n — 

[001 sK^it^. RMi7Kmi^^*fcl±^^;u^$*L. R2|i7Kmi^^*fctt-:-fiBi(D:&^a^^ 

-To R^A^7K^J^^a)li^. nli 1 -T0<DSIfe^5^L. R^A^-filfitDW^fiCDli^. nl*0~1 0(D 
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[OOl7]±IBcD7HUT;U^-;Ux-^;U^m^<*^L-C(*.'09^l^. TtB(D-aS5e(2)ra^4x 
[0018] 

[<b3] 

chr'= ch 

0 - (CHzCHjOn-R^ (2) 

[OOlQKilicf, R^li'7K^I^^*fel*>^;US^^L, R2[*7K^J^^^fcf*-'(afi(7)W^*$^ 
^„ R2A<7K^l^^<©li^. n(±1 -1 OCDMia^^L. R2A<-fl]5(D^^»(DiiB-, nttO-l 00) 

[0020]±fBCO-«S5e(2)(c3olt^R2(i7X^/^^*^c(*--rai(O^^S$^-ro-"(ffiOW^»<»: 
;u»lf *<^(f t>Jh.'&o ■^-^t)li'\^"□»■eS^$^^Tl^Tt,aL^o 

[0021 ]±tB(Z)-flSjt (2)T?a$tt§T;U'y— ;ux— T^;U<!:LT(*. -^J^l*. y^^jut'-^ux— ^ 
^h^vx^;ut*=:;ux— xh^vx^;ue^;ux— t-;u. :^P7tx°^vx^;ut*— ;ux— 
^;u, 7^h^vx5^;ut*— ;ux— i^;u, 2--?th^vxh^vx^;ut'— ;ux— t-;u^ 2-xh^^>x 
h^vxf^;ue— ;ux— ^;u, 2-^h^i^— 2-xh^vxh^vx^;ue^;bx— 7=-;u, 2-xh 
^v-2-xh4re^xh4^vx5^;ue— ;ux— T-;u,:7xy^i/x5^;ut*— ;ux— ^;u.^h^vxf^ 
ji,7^aK-;ux— T^ju. xh^vx^ju:?p^^jux— :;''P7K4rvx5=-;U3^p^— ;bx— x 
::fh^vx5^;U3/p/^:=.;ux— ^;u. 2— yhJFvxh^vx5^;u:;''p^-;ux— T-^b. 2-xh 
^vxh^->x^ju:^p^^;ux— ^;u, 2— j'«h^i>-2-xh^i^xh^vx^;U3^P'^-;ux 
— T^;u. 2-xh^v-2-xh^vxh^S^x5^;u:/P'<:i.;ux— T^JU, ■^x^^vx^jU^^P'^:^ 
;ux-T-;U^;!)<^lft)tL^„ 

[0022]7Kj§;'i^*<mill^^-r^S^i*a)ia2pj:^^>'^M(Mn) lA. Sl^Ml::^^ 

-7— CDffl^fZj:oTiSM#^$;K'S*^, $?*L<I*500-1. OOO. OOQ-Cfey . c):y»*L<fi1 . 

000-500. 000T'&'i>o*fc.7Kj§/'S;b^^^^^t-'S)S^{*<D>tr;U/^— SX— e/3>>7P^hy 

»(Mn)<i:(Z>Jt(Mw/Mn)li^Sf*L<tt1. 0~1 0. O-e&y . cfcy»*L<(*1 . 0-5. Oi5fe 

[oo23]7Kj§i^*^S^^^-r '&m^<*<i:LT7K'>iT;uy-;ux— ^;u^a^<*^Si;> zcDfifetB- 

(c#bti'57fP';'':77K'j^— (7)fflj^i3<korjll:il«^^ti'SA^>$?*L<i*5oo-i. 000, 000 

■e&y. cfey»*L<li1. 000~500. OOOTrfe-So 4i^>*L-Sa^^*^(DGPC;£(Cc^:y#^i7K 

A^^>^^6fca«¥t&^^« (Mw) tmW-i^'^=Fm.iMn) tOtt (Mw/Mn) (i 
®^1. 0^-1. 3(DtBffl-efey.$blC$f*L<(*1. 0--1. 25(7)®ffl-efe'&o 
[0024]:*:^BJ(D^P*:/':77K«J-7-(DMit:^54<!:LT[*. PVA3|a^f^i,fc5)'<!:. 7KJ§/^*^aii&^ 
W^i)a^i*nfe^.»:A^b'£i:y. A^oia5Jlfe^^A^'x-^^;^$S^^:frLT3S3^LTL^-^ 

[0025]7K'jT;u^:^;ux— 5^;u^. ItFlBcT)-^^ (2) ic:T^-rT;u>!r-;ux— ^;K7)±i^xj->a 

^;iic,*:oT^iiic-r'Si^(c. z(Dm^<Di^±mtLxf^Mi^^^i^itm^mz7\^mm^m-r^p 

VA^a^i4Jfei>LMi7Kye^;uxxi^;u^a^i*^a^4'l::*#^1±>5)A\fc'Sl^l*a^J5J*: 
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ye^;uxx^;i.^^'je>^*^v±i;ufi^LTC;K^)(D^yv— &-5)l^l*::ttt> 
(D^/T-(D5*»2aia-t?t)Nb^f'i)^>'$^A#tM^i*.fc^t^(*^P'V';7^t*^i*^#>5z<!:r*^ 
;K^tl(7>a^(*fl))^*^^lcmjg<fe<7K^«^#A-e^^o Ut*>y^v*;ba^lCj:-:> 

-ox^. m'Bi^(Dm^^izmm<i^<>Kmm^mAx^^o m=.. mmitii^m^^mm^m^ity^x:! 
T'fc*tii*!f$i::ps^$^-r\ ^^mz\^^ ^Ph>^(«5S^, im. ^iti\^m. 

mit=E*)zf^:y. v'J:b-T;^5:^,^'(b/^*:^v't7A. eS^T;u5, eit^^PAH). 
/\p>r>(g^^.^m. ^^.:^^b;5^*v^^b/^m. ^^ba*)./NP>b">'fb#H(^'J'J'!7A.-7 
^^o>H7A. ffirp\ :'3K-'!7A. 7K$g. T^'!?^. T^US-'t^A. ^^'JOA. ^^>. t;;u=i^H7A. 

T>^^>. ^:t:?> exvx, '$fU'!7A, U->:7A. ^HcD^^bl^.^^bJ^fc-S 
LNfi^^b!^). ^^#B'(b^!|^(T;us^'!7Afe>5)L^li#f^J(7>T;^^;Hb^!fel, ;uSi 

^m^^^^t^M'^mithmizit. !ii^mzmcxzfnh>^±f$.-t^it'^^(.7i<.. t;up— ^u/ccifo 

tKp^vib^!|^. ^Ph>^ir)> fe^LMi*;U/-H-'t7A'f':j->^^^-r-g)^b^!K!i(/\py>'fbT 
^p*>'^^b^m7b^'st^^ca6.'Je>'5^*5^:t>M^;^;b^*^f^LL^o 

[0031 ]'je>y*5^:i->m^^*&^Jf±. T^l^y-JUX-^^KD^^r^va^^Ue^^fi^JlCat 

^T^-y•'5)ta)r'fe;t^li*f#lcPI^$;t^^i:l^„ f$gBBg60-228509-^>2>^ICfcLN-C^^$ 
tLTLN-SHI/Ij^K^^Jfe^J, $$§3BS61 -1 03654-§:^$g. 62-257910-^^^. ft^^l 

-108202-^'i>^. ^^M^pi _i08203-^^|gfccfem^M^4-318004#^IE(CfctNT^ 

^$;|^rL^^^^T;^5-'^7A^b^!^<tx— T^;ufc^iNlixx^;ul|(0^*n^iJi:$M<5^^t>i±/i 
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'X%5. 000~1. 000. 000-(:^^(Dfj<ttf^Ll^„:$:^BM(DZfa^y<77H*)^—(D^W^i^^Al-m(M 
[0034] 

coo35]iiM^ji H:^s*i^-=)(tfc**^x^^^ii<iL. m.mm.mk. m.m-^:^mm%T-(:mm 

lliSIB-r'S)),THF(l. OMX, l-hU-?«^^Ui/P4ri^X^jUT-b-T— h(4. 05'J^— ^— (mTmM 

JU)^Iill|RLfc„S^^(*96%. ^H-NMR-e^i6/r^4fl57K^a*A^li95%. :^^b7K^1?flJi 
2iiiL. Mma^^s ^^**X#ffl^Tr^i]Pl^L**^XS^P«9<DPii^7K^f^Xxfco Sf§l^f=2- 

^h^vx^;ue— ;ux— ^;Ko. 38M).i^^xf^;Ki. OM). i-:fh^*>x^;uTi2-f— K 

(4. OmM)&i;HUX>$A*t. ^|?q;S^A<0°CfcBLyr<tZ^-t?Eti 5AICI, 5(20mM)(7)h;UX 

>jti«^*P^TS^^ ^JfeLfco 1 . SB^rp^^. J5J^^ffih)ifiJ<tLTJiaiLfc7KU(t-::f^;ue-;u^ 
(D5l^3aB7K^S(DzL^'yhia*<Eti 5AICI1 5(Z)2<§«(c^i:^<*:afcj!ja^. JSI^^^^JhLfco JSfS^^Jh 

l^t^fco ^(7)^j§;l^$Jii^L, MjEI£it-r'5C<t[::cfcoT^/?lc^P'y'^/-K'Jv— ^EilXLfco^f-, 
^p.;;/77tx°'j^— ^jcDtK'J (2->h4rvx^>ut*:^;ux— t^^U) jiE^^tD^^^m^fiSe-r-Si^cto. tH 
'j(t-:?^;ue-;ux— ^;u)(Dftt5yicy^y— jU$*Px.Tm^^^jhL. #P>+L/--7HU(2--?th 
dFi^x^;ue-;Ux-^;U)^lH]JjRLfc^> GPC-e;ll)^Lfca«^l^:9'^=^M (Mw) <t:lg[^JS)^^^ 
M(Mn)<!:a)Jt(Mw/'Mn)li1. ITrfey. MriliS. OOOTJfcofco 'jJilC, 4#t>tty-/K'J 

;ut*^;ux— T^;u),i:7K'J (2-</h4^vx^;ue— ;i'X— T-;u)7!)^^'ti:'53^P':/^7KUv— i . Og^K 
;ux>i 00mil::j§<SLT> 0''C7Km*T'a'lb7km**x^il5ct3^.^/ej:*«t>+:b^lcii^$Ltro J^fiS^ 

-A^^aiLr5^F»9*<a>SLfco ^^(c2O^^F0l^^b7K^:b*x^il5^^3XA/f£^. >S:i^Ly>7K'Jv-$ 

tKu (2-^h^i>x^;ue-;ux-^;U)::fp-:;'5'/-H0^— $»fco ili/^*(D?§fi?fi)t:53^5i'«f 
Tb^ . ±5^0) l!l<«I^T'(*7tx°'J ( 2 - > vx^;ue— ;ux— T^;U) (DtI^^ t^'J ^—1*3^ 1 0%-e& U . 
?iy(D90%li/1^°gt*:^;UT;U3— ;u*t(7)7^P'>^7KU^— T?fe'g)Ci:;!)«^|yjB^L^^ *fc>:?P'v^7K 

•j^— (Di^ati*, 'H-NMRic<j:yfii^^;|x^co $p>ic. e=.;uT;m— ;U^-»:/h<DltA/'fbJt^^ 

H-NMR-eiiI^-r'5)«i:99%-efcofco ^fc, ^i^j^lxfr^KUV— ^1 80°CfgiM^Jt^*-C30:J3^fel 

^>-tf>. Hux>. g^^x5^;u. 'i7PP7t^;uA^fcprj§Tffey. 7KI:::(*-SP?§<»Lf-o -:^it 
^'(b^(7)7fp«:;'^7K'J^— I*. ^;S(D7Ki::pIjti:^fy. -/^y— ;Kcl±-^prj§<i:^Cof-o It 
^^b^(D::fp•>':7/1^°U^-<^»7K^§iiKI*^I^J^:^i4A^fey.^;S•Trlil5l^^^^c^#MLf^ 

Lrl^<<^:. 70°C-eti^lze;^Lfc„ ^;S$-a-^<!:l$I^Pli:70°Ct:7ca>t^SI:i 
Mofco -fi. C(D7Kj§/'^^o°cic-r^<h::^p y-^Tt^'U^— '4'(D7K'je-^b7';ui3— ;U3.^»yhlc^ 

[0036]Jt^^Jl H:^;S<t^-^(tfe:*D^X^§l^2ifiSL. ^^M^^. M***7.||fflmTT*ilPm 
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Xf^jU200mU 3ilXa#j§^e^a)h^UX>1540ml^A^> h'J37>»U^Pi^^O. 84ml<»:2- 1*— □ 
^vX^;U^;i-T-b^— hi. 5ml^h;UX>25mlct3T?;g^Lf-J§iiS20ml^*D;^, ^WSJgA^ 
CClzMLfcitC^-eEt, 5AICI1 5(1 . 0M)a)hJUX>J§iS40ml$jDx.ra^^gg$&LyCo A^PbI 

— ^uS^^M^^aufciSsgm. tHU^— >tmao5^(D5^^— ;uS(Z)#A^(ii 09%-efey^M6<J 
*DL/c^, iS*»l^. ±i£l^fc¥)^-t?#'^;Kfc>t*^(~5^^-;u»^^-r'i)7KU2-^h^vx^;u 

0%). [NaOH]/[VAc]=0. 05i=EJiyit)tU^<i^'^lZ.NaOH(0^^y—)l^f^^^t}UyLX.A^ 

0**CT*lt^^b■r^c<hl-vfcy,PVAzL^^>hi7K'J(2->K^i/x^;^e— ;ux— ^;u)zL^-:;h^ 

<i<!:2->h^vx^;ut*-;bx— 7";um^i(7)Jt(i\ 21/1 (^;utb)> 9, 1/1 (am]t)rfeo. 
fco ^#t)ttfc:^P-:;'i77KU^— $lli^^bLr»P)tifr#ta^i*:<7)i!l2iii^^:f.a(Mn) 1*1 1 3. 00 
0. aM¥l^^'^^fi(Mw) 1*60, 000. Mw/Mnl*1 . 67-e&ofco ^it)*t/i:7HU■7— $-1 SO'C 
IftlL^it^'fr'SO^i'iJ^gLfc^tC^^ ^fefC^feL. am^i^^Lfco 
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